Biotin deficiency stimulates survival pathways in human lymphoma cells exposed to antineoplastic drugs.
Cells may respond to nutrient deficiency or death signals with nuclear translocation of the transcription factor nuclear factor kappaB (NF-kappaB), which activates transcription of anti-apoptotic genes. Here we tested the hypothesis that biotin deficiency stimulates NF-kappaB-dependent survival pathways in human lymphoma cells, enhancing resistance to antineoplastic agents. Lymphoma (Jurkat) cells were cultured in biotin-deficient (0.025 nmol/L) and biotin-supplemented (10 nmol/L) media. If cells were treated with antineoplastic agents (taxol, doxorubicin or vinblastine), nuclear translocation of two NF-kappaB proteins (p50 and p65) was >25% greater in biotin-deficient compared with biotin-supplemented cells. The transcriptional activities of the following NF-kappaB-dependent reporter genes were 16-59% greater in biotin-deficient compared with biotin-supplemented cells treated with various antineoplastic agents: (1) reporter expression driven by a TATA box and five NF-kappaB repeats and (2) reporter expression driven by the regulatory region of the anti-apoptotic Bfl-1 gene. Collectively, these findings are consistent with activation of survival pathways in biotin-deficient lymphoma cells. Finally, cells were treated with antineoplastic agents for 48 h and cell survival was monitored at timed intervals. Biotin deficiency was associated with enhanced survival of cells treated with doxorubicin and vinblastine, but did not affect survival of cells treated with taxol. Collectively, these observations suggest that biotin deficiency may enhance resistance of cancer cells to antineoplastic agents.